ABSTRACT: This study investigated the heavy metal content and microbial composition of rhizosphere of Panicum maximum obtained from some auto mechanic workshops in Benin City, Nigeria. The grass was uprooted and soil sample was taken from its rhizosphere. The sample were labeled appropriately and immediately transported into a polythene bag covered with aluminium foil papers. It was then taken to the laboratory for heavy metals and microbial assay. The results showed that average plant density of Panicum maximum per 100m 2 of sampled subplots in the mechanic workshops was 8.50 in Ikpoba-Okha and 9
INTRODUCTION
The problem associated with heavy metal contamination of soils, particularly those of auto mechanic workshops, where there is also the problem of hydrocarbon contamination to grapple with, leaves much to be told. Pollution is one of the most important problems around the world today in which thousands of millions of world inhabitants suffer health problems related to industry and atmospheric pollutants. In recent years, significant attention being paid to the problems of environmental contamination by chemical pollutants including heavy metals (Adie and Osibanjo, 2009 ).
Auto mechanic workshop is a major source of environmental pollution in Nigeria. Due to the epileptic nature of public power supply in Nigeria, the use of private electricity generating sets, in recent times, have increased the need for engine lubricants (Anoliefo and Edegbai, 2001) . The disposal of this waste oil into gutters, open vacant plots and farms is a common practice mostly done by auto mechanics and allied artisans. Waste engine oil pollution is responsible for several environmental problems, risks to human health and plants, including decreased soil microbial activity and fertility (Anoliefo et al., 2006) .
There are relatively large amounts of hydrocarbons in the spent engine oil including the highly toxic polycyclic aromatic hydrocarbon (PAH) (Wei et al., 2005) . Waste engine oil in soil creates unsatisfactory conditions for plant growth ranging from heavy metal toxicity to insufficiency in aeration of the soil (Anoliefo et al., 2006) . Odjegba and Sadiq (2002) reported that pollution from waste engine oil (WEO) is another important environmental problem and is more widespread than crude oil pollution. The WEO as a petroleum product contains potentially hazardous chemicals, particularly the polycyclic aromatic hydrocarbons (PAHs), heavy metals and chemicals additives including amines, phenol, benzenes (Meinz, 1999) . Ikhajiagbe and Anoliefo (2011) reported that WEO pollution becomes widespread when they are carried by run-off during rainfall to nearby farms. The concentration of PAHs in lubricating oil increases with time of usage and those with two and three rings accumulate rapidly in used lubricating oil to very high levels (Vwioko and Fashemi, 2005 (Fetzer, 2000) , they can cause a reduction in the level of available plant nutrients and a rise to a toxic level of elements such as manganese.
This problem seems unending especially with the dawn of global industrialization and so is considered as a major risk for human communities throughout the world. It is only necessary that these contaminants be removed to minimize the entry of these potentially toxics into the food chain (Mohsen et al., 2011 ).
An important contribution to the degradation of organic pollutants is ascribed to the microbes present in the rhizosphere of plants (Anderson et al., 1993; Schwab and Banks, 1994) . Hence recently, the combination of microbes and plant (rhizoremediation) in the remediation of pollutants has become a general practice in the field treatment of petroleum contaminated soil (Gerhardta et al., 2009) . Most of these are majorly found in the welldeveloped rooting systems of most grass species. One of such species is Panicum maximum.
Panicum maximum (guinea grass) is a clump-forming perennial which grows best in warm frost-free areas. Guinea grass can withstood continuous heavy grazing with stocking rates of 2.5 cattle/ha for long periods under heavy annual rainfall and it performs better under rotational grazing. It is the aim of this paper to present the heavy metal content of Panicum maximum, and microbial composition of the polluted soil and evaluate the impact of heavy metal on soil degradable organism.
MATERIALS AND METHODS
Study Area: This study was carried out in four Local Government Areas of the State; Ikpoba-Okha, Ovia North east, Egor and Oredo within Benin Metropolis, the administrative headquarters of Edo state of Nigeria. Benin City is located within longitude 5 0 24΄ and 6 0 35΄E and latitude 5 0 36΄ and 5 0 47΄ of the equator. The area has a hot humid climate with two distinct seasons -the wet season (May to November) and dry season (November to April). Mean annual rainfall is about 2,500mm which displays a bi-modal pattern characteristic of the Southern part of West Africa. There is a short dry period in August associated with the passage of inter-tropical discontinuity. The rainfall maxima occur in July and September. The mean monthly temperature is about 31 0 C with little variations throughout the year. Fagbani and Fapohunda (1986) put the land as nearly level with long interfluves slope that are inclined very gently towards Ikpoba Valley.
Experimental Procedure: Selection of auto mechanic workshops for the study was based on the presence of waste engine oil spills on the ground due to the activities of mechanics within the City. For collection of soil and plant samples, an auto mechanic workshop at Evbareke represented the collection from Egor local Government Area. Others included auto mechanic workshop at Aduwawa for Ikpoba Okha local Government Area, the Igun auto mechanic workshop for Oredo Local Government Area, and the Oluku auto mechanic workshop for Ovia North East Local Government Area.
Collection of Samples:
Panicum maximum grass within some auto mechanic workshop in Benin City was uprooted and soil sample was taken from its rhizosphere. The sample were labelled appropriately and immediately transported into a polythene bag covered with aluminum foil papers. It was then taken to the laboratory for heavy metals and microbial assay. Soil collection was usually in the morning (between 6-7am). Soils were analysed for heavy metal composition using atomic spectrometry (AOAC, 2005) , whereas isolation and characterization of bacterial, fungal and actinomycete oil degraders was carried out using the methods of Cowan and Steel (1974) , Sabba (1995) , Cheesebrough, (1998) and Taiwo and Oso (2004) .
RESULTS AND DISCUSSION
The result for the average plant density per 100m 2 of Panicum maximum within subplots (10m x 10m) in the mechanic workshops (Table 1) showed that average plant density for the control was 27.50 per 100 m 2 , compared to plant density for Ikpoba-Okha (8.50) and Oredo (9.00). It was clear that the control plants had the most favorable soil for growth and development.
Heavy metal contents of rhizopheric soils for IkpobaOkha showed a value of 1527.6 mg/kg for Fe; Fe concentration in Ovia NE was however 1124.5 mg/kg, and 1653.1 mg/kg in Egor. There were traces of Pb in all the samples. The concentration of V in rhizospheric soil of Panicum maximum was insignificant for all studied districts including the control (Table 2) . Hazard quotient to show soil phytotoxicity of heavy metal contents of rhizosphere soil have been presented on Table 3 . The hazard quotient for metals assayed was less then unity, except for Fe; an indication that metal levels within the rhizosphere was not high enough to cause phytotoxic effects on the test plant. Hazard quotient to show also toxicity of heavy metal contents to microbial activity and processes was similarly less than unity (Table 4) . The results for the microbial species composition within the rhizosphere have been presented on Table  3 . Total bacterial count was 0.39 x 10 6 cfu/g in the control. However, bacterial count within the rhizospheric soils collected from Ikpoba-Okha sampling site was 5.40 x 10 6 cfu/g; 5.30 x 10 6 cfu/g in Ovia NE, and 4.90 x 10 6 cfu/g in Egor. Total hydrocarbon-degrading bacterial count ranged from 2.10 -2.70 x 10 6 cfu/g in the oil-polluted zones, compared to 0.03 x 10 6 cfu/g in the control. Total fungal count ranged from 0.9 -2.0 x 10 6 cfu/g in the oil-polluted sampling areas, compared to 2.2 x 10 6 cfu/g in the control. Comparatively, bacterial counts outnumbered fungal counts. Percentage hydrocarbon degrading fungi was 133.3% in samples collected from Oredo, compared to 31.82 in the control (Table  3 ). The Table 4 
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Values in parenthesis are standard errors from the mean
This study thus provides information on the heavy metal content and microbial compostion of rhizophere of Panicum maximum in some auto mechanic workshop in Benin City. Evidence has been shown that the chemical conditions of the rhizosphere differ from those of the bulk soil, as a consequence of various processes that are induced by plant roots and/or by the rhizobacteria (Hinsinger, 2001; Jing et al., 2007) . Plant-bacteria interactions could stimulate the production of compounds that could alter soil chemical properties in rhziosphere and enhance heavy metals accumulation in plants.
Soil microbes play significant roles in recycling of plant nutrients, maintenance of soil structure, detoxification of noxious chemicals, and control of plant pests and plant growth (Elsgaard et al., 2001; Filip, 2002) . In this study, microorganisms isolated from the soil samples include eight (8) The most prevalent microorganisms in soil within auto mechanic workshop in the four Local Government Areas are Micrococcus varians for bacteria while Aspergillus niger representing fungi. Microorganisms were more prevalent in soil samples around the auto mechanic workshop; this may be because, lesser oil pollution and heavy metals were present in the soil samples from the area compared to soil within the auto mechanic workshop in all the four Local Government Areas.
These microorganisms may have been involved in the remediation process, considering the fact that their prevalence, even in higher concentrations of pollution, may signify tolerance to these pollutants.
These identified as active members ofbioremediation microbial consortia by Ekundayo and Obuekwe (1997); Yogambal and Karegoudar (1997); Remero et al. (2001) ; April et al. (2000) . Irwin (1998) reported that if site assessments reveal that species of indigenous microorganisms are unable to degrade target contaminants, exogenous microorganisms with the required biochemical capabilities can be introduced to successfully degrade specific waste compounds. Bacteria in bioremediation are prolific. Certain bacteria belonging to the Bacillus and Pseudomonas species have these desirable characteristics: they consume organic waste thousands of times faster than the types of bacteria that are naturally present in the waste; they grow and reproduce easily, are non-pathogenic, and do not produce foul odours or gas (Efeovbokhan et al., 2012) .
A number of factors contribute to heavy metal reduction in polluted soils, including soil physicochemistry as well as biological action, most importantly the activities of local resident plant species (Ikhajiagbe and Chijioke-Osuji, 2012) . Cataldo and Wildung (1978) reported that one of the factors governing metal availability to plants in soils is the solubility of the metal associated with the solid phase, since in order for root uptake to occur, a soluble species must exist adjacent to the root membrane for some finite period. In this study, it was noticed that there were more heavy metals at mechanic workshop compared to the control. This is could be attributed to frequent discard of waste engine oil (WEO) and petroleum by automobile engineers. These WEO and petroleum have been reported to contain relatively large amounts of hydrocarbons, including the highly toxic polycyclic aromatic hydrocarbon (PAH) (Wang et al., 2000) and toxic heavy metals (Edeberi and Nwanokwale, 1981) . Panicum maximum found within and around these auto mechanic workshops tends to accumulate heavy metals due to its presence in areas waste engine soil. (Ikhajiagbe et al., 2014) . Heavy metals present in the soil samples collected from the automechanics include chromium, lead, manganese, copper, nickel, vanadium, zinc, iron and cadmium. It is not clear exactly what levels of heavy metals in soil are safe or unsafe but microbes has proven to be effective in the bioremediation of these heavy metal so as to enhance crops/plant growth (Robinson et al., 2001; Turgut, 2003) . Whisman et al. (1974) observed that most heavy metals like V, Pb, Ni and Fe that are below detection in unused lubricants oil gave high concentration values in used oil. However, after exposure of soil to experimental conditions and treatments, some of these heavy metals were below detectable limit.
According to Rasaq et al. (2015) , Panicum maximum accumulated more of iron, zinc, copper, and less of lead and cadmium and very less of nickel and chromium. It is also noteworthy to know that in most site, the metals studied accumulated most in leaves, followed by root and then stem of the plant which may be an indication that the plants bioaccumulate metals more in the leaves which when consumed for a reasonable length of time by herbivores may accumulate in their body thereby increasing the chances of exposure of humans who is at the end of the food chain.
Conclusion:
The persistence of the test plant in the oil-polluted auto mechanic workshop is an indication of adaptation to the stress imposed by the oil in soil. in spite of the metal composition within the rhizosphere, it was observed that a number of microorganisms exist. This may therefore suggest a favourable environment for the microorganisms within the root region of Panicum maximum.
